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Position at  time of 
lowest barometer I Voyage I 

Avonmouth.--- 
New York----- 
....- do.. - .._ - _ _  
Wj!mington, 

Veasel 1 From- 1 To- 

140 15 N. 
42 55 N. 
45 30 N.  
35 00 N.  

-~ 

NORTH ATLANTIC 
OCEAN 

Nemaha, Am. 8. 8 _ _ _ _ _ _  
Leto, Du. S. S _ _ _ _ _ _ _ _ _ _ -  
Amsterdam Du. 8. S--- 
Pres. Hardihg Am. 8. S. 
Black Condor' Am. 6 .  S- 
Steel Ranger, 'Am. S. S-- 

a a n d  Belg. 8. S _.______ 
SundLnce, Am. S. 8 _ _ _ _ _  
Speybank, Br. M. S .____ 
Manhattan, Am. 8. 8--- 
Black Gull Am. 6 .  S _._. 
Vincent h. S. S ___..__ 
Tuscaldsa City, Am. 

Ennoor, Am. 8. S .______ 
American Trader, Am. 

8.8. 

Rotterdam.---- 
Galveston.--..- 
Batton Rouge-- 
Cobh. .__ - _ _  .__ 
Antwerp- - - _.-- 
Gibraltar- - - - - - - 

N. b. 
New Orleans.-. Hame _________. 139 19 N 
Charleston __.__ Aronmouth _ _ _ _  40 35 N 
Huelva ._____._. Phdadelphia--. I37 11 N 
Cobh .._____._. New Y o r k  .____ 43 56 N 
New Pork _.._. Antwerp .______ 44 24 N 
Dunklrk ___.._. New Tor% .___. 46 36 N 
Avomouth..-- Portlnnd,Maine. 47 54 N 

Lisbon _ _ _ _ _ _ _ _ _  New Pork _ _ _ _ _  36 20 N 
London _______. Boston .________ 146 29 N 

Tampa _ _ _ _ _ _ _ _ _  44 W N 
Hull .._._______ I 1  40 25 N: 

8.8. 
Bilderdijk, Du. 8. 8 _ _ _ _ _  
Syros Am. 8. S ________. 
8an J h r ~ t o  Am. 6 .  S- - -  
Speybank br. M. S _ _ _ _ _  
Mormacst'ar. Am. 6 .  S- -  
City of Hamburg, Am. 

Bilderdijk, Du. 8. 8 _ _ _ _ _  s. 8. 

Rotterdam __._. New Yo&.- _ _ _  48 54 N 
New Orleans ... Bremen _ _ _ _ _ _ _ _  41 30 N 
New Pork __.__ San Juan .._____ 3s 30 N 
Huelva ..._____. Philadelphia.-. 138 25 N 
Trinidad .___._. New York _ _ _ _ _  35 50 N 
Southampton-- Norfolk _______. 41 04 N 

Rott.erdam __.__ New York. _ _ _ _  I41 19 N 

Floride Fr. 8. 8 _ _ _ _ _ _ _ _ _  
Caledohia, Br. 8. S ._____ 
Schuylkill Br. M. S ...-- 
Rhode I s l h d ,  Am. M. 8. 
Europa, Ger. 9. S _____.__ 

Havm ._________ .._._do _ _ _ _ _ _ _ _ _  I36 57 N 
New York. _ _ _ _  Moville _______. 47 15 N 
Belfast _____..__ Aruhn __.______. 150 41 N 
Port Arthur __.. Lirerpool. .____ 37 20 N 
Cherbourg __.__ New York _ _ _ _ _  41 36 N 

Tulsagas, Am. S. S _ _ _ _ _ _  
Manulani, Am. S. S _ _ _ _ _  
Nitro U. 8. N _ _ _ _ _ _ _ _ _ _ _  
Herm'ion Nor M.  S __.__ 
Tsuyami Ma& Jap. 8.6- 

NOREFCLNmFIC 1 1 1 
Hikawa Maru, Jap. Vancouver _ _ _ _ _  Yokohama ____. 50 1 2 N  

_ _ _ _ _ d o  _______.. _ _ _ _ _ d o  ________. 41 37 N 
Honol~du ____._. ____.do ____._._. 36 54 N 
Snn Diego _ _ _ _ _ _  Balboa _____..__ 18 €4 N 
Moji _ _ _ _ _ _ _ _ _ _ _  Portland, Oreg. 48 18 N 
Yokohama _ _ _ _ _  Los Angeles _ _ _ _  43 52 N 

M. 8. 
Pres. Jefferson, Am. 8. 8. 
Hoegh Hood Nor. M. S. 
Tai Yin No;. M.  S _ _ _ _ _  
Meigs, 6. 6. A. T ______. 

St. Paul _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Korliak _____._________________ 
Juueau _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Tatoosh Island _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sau Francisco. .______________ 
Rlazatlan ___..._.__..___..___. 
Houolulu ......_.___.._.______ 

29.62 -.32 
29.71 -. 13 
30.00 +.01 
30.11 +. 10 
30.00 +. 01 
29.86 f.01 
30.00 -.05 

1 Position approximate. 
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NORTH PACIFIC OCEAN, M A Y  1938 

By WILLIS E. HURD 

Atmospheric pressure.-For the third consecutive month, 
beginning with March 1938, pressure continued to be 
abnormally low over Aleutian waters and abnorinnlly 
high in the neighborhood of Midway Island. Dutch 
Harbor in May 1938 had an average pressure of 29.51 
inches, which is 0.33 inch below thc norinnl; while Midway 
Island had an average pressure of 30.1S, which is 0.13 
above the normal. The Aleutian cyclone persisted 
throughout May and the lowest pressure reading of the 
month a t  Dutch Harbor, 2S.80 inches, occurred as late 
as the 27th. The North Pacific anticyclone was prac- 
tically ocean-wide in extent, with pressures above normal 
generally in middle latitudes. 

Extratropical cyclones and gales.-Numerous cyclones 
appeared over northern waters of the North Pacific Ocean 
during May 1938. Although their combined result was 
an extraordlnarily low average pressure for the month over 
the eastern Aleutians, yet none was of more than light to 
moderate energy. The most severe gale thus fnr reported 
by any ship in central and higher latitudes was only of 
force 9, barometer 29.14, experienced by the American 
steamer President JeJerson during the night of May 2-3, 
in the vicinity of 52' N., 158' W. 

Practically all gales observed in connection wit,h cy- 
clones in extratropical waters occurred to the northward 
of the 40th parallel, between longitudes 175' E., and 
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Direc- Direction 
tion of and force 
wind ofwind 
when att imeof 
gale lowest ba- 

b e w  I rometer 

WNW- WNW 7. 
NW.-.. WNW: 6. sw-..- SW,S.--- 
U'___.__ w, 9 .____ w ....-. w.9 _ _ _ _ _  ssw ... WSW, 8. 
SW _.__ SW, 6 _ _ _ _  

sw _._. sw. s .___ w .____. wsw. 5 -  w .__... ssw, 7.-. 
SE.---. SW,6  .... w .___._ w, 8 ...... sw _ _ _ _  ssu, 7-.. 

S .______I  WNW, 4. 

________.I NNE.8.. 

1 Barometer uncorrected. 

Shifts of wind 
near time of low- 

est barometer 

SSW. wsw. 
W-NW. 
SSE-W. 
5-WSW. 

W N  W-NN W. 
WNW-NW. sw-w. 
W-NW. 
ssw-WSW. 
SW-WNW. 

SW-WNW- wsw. s-s\v. ssw-w. 
SE-W. sw-w. 
W-WNW. 
6SW-wsw. 

SSW-WNW- 

8-ssw. 
8-w. 
None. 

wsw-w. wsw. 

8W-w. 

NE-NW. 
SSW-SSE- wsw. s-ssw. 

TABLE 1.-Averages, departures, and extremes of atmospheric presstire 
at sea l a u d ,  North PaciJic Ocran,  Alar1 1958. at  selected stations - 

I I 

Station 
normal 

Point Barrow _____________._. 
Dutch Harbor _.______________ 

30.18 
29.85 
29.79 
28.79 
29.85 
29.98 

Inehts 
30.44 

30. IJ6 
30.14 
30.39 
30.44 
30.23 
25.94 

30.33 
29.82 
29.83 
29.56 
30.03 
30.15 

30.02 

30.12 

6.7 
25 
14 
26 
14 
13 
4 

18 
2 

19.20 
11 

5.20.21,24 
9 
9 

14 

Inches 
29.52 
28.80 
28.98 w. 90 
28.92 
29.76 
29.77 
29.78 
29.90 
30.06 
29.77 
28. 71 
2D. 40 
29.71 
29.77 

Date 

12 
27 
27 
11 
11 
27 
16 
30 
14 
16 
6 
9 
3 

17,18 
18,Z 

I I 

NOT&.-Data based on 1 daily observation only. except those for Juneau 
Islsnd. San Francisco, and Honolulu, which are based on 2 ohservations. C 
are computed from hzst available normals related to  time of obsrrvation. 

'atoosh 
lartures 

155' W. The greater number of these did not exceed 8 
in force. They were reported on t,he 1st to 3d, loth, 14t,h, 
15th, 27th, and 30th. During the prevalence of the 
deepest cyclone of the month, over the eastern Aleutians, 
from the 26th to 2Stl1, while only one force-8 gale was 
reported, yet there were winds of force 7 in the vicinity 
on all three dates. 

On the 3d aiid 18th northerly gales of force 8 occurred 
off the central California coast along the eastern slope of 
the oceanic anticyclone. 
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Tropical cyclones and gales.-Subjoined is a report by 
the Rev. Bernard F. Doucette, S. J., Weather Bureau, 
Manila, P. I., of two typhoons which affected Philippine 
waters during Mtty 1935. Tlie typhoon of May 7-18 is 
noted as having been of hurricane intensity on the 14th. 
Early that morning the U. S. A. T. Afeigs, in and near the 
vicinity of 19'20' N., 129'02' E., encountered winds of 
force 12 which lasted for several hours. Gales of lower 
force continued on ship through most of the 14th and even 
a t  midnight they had diminished only to force 7. 

Fog.-Fog was tlie most important meteorological ele- 
ment of the month on the North Pacific, particularly in 
east longitudes, where the conditions of late spring and 
early summer usually bring it with considerable frequency. 
In  several 5' squares along the western part of the nortli- 
ern steamer routes, and to the west-nortliwestwarcl of 
Midway Island on the middle routes, fog occurred on 5 to 6 
or more clays. Tlie American stennier President Tajt, 
eastbound from Yokohama, reported such estensire fog 
banks east of Hoiishu on the 4th to longitude 166' E., in 
latitude 33' N., on the 7th, that, a constant lookout liad 
to be kept on account of it. East of niidocean, fog was 
more widely scattered and less frequent. Off the Cnli- 
fornia coast, ships reported fog on the 22d to 25th. Dur- 
ing dense fog late on the 23d the Anierican steamer 
Il'alter A.  Lucken lach and the Japanese mo torship Arima- 
sun Maru collided outside of Los Angeles Harbor breali- 
water, with the result that much dxmnge was done to 
both vessels. 

TYPHOONS A N D  DEPRESSIONS OVER T H E  FAR EAST, 
MAY 1938 

BERNARD F. DOUCETTE, S. J. 

Typhoon, April 28-illay 5 ,  19J8.-A low-pressure area 
appeared during the afternoon hours of April 25 about 
120 miles east of northern Mindaiiao and moved, as a 
depression, along a west-northwesterly course across the 
Visayan Islands into tlie China Sea, where, April 30 to 
hlay 2, it inclined slightly to the northwest, thus reaching 
the Pnracel Islands. There were no strong winds, nor 
did the pressure fall very much, and the disturbance 
seemed to be a depression of little importance. 

Intensification began during the afternoon of R h y  2 
as the center changed its course to the north-northeast. 
Moving more rapidly now, and inclining to tlie north, 
the typhoon (there was no doubt that it had intensified 
to this stage) passed about 100 niiles southeast of Hong 
Kong and entered the China coast close to and west of 
Swatow shortly before dawn, hlay 4. It weakened soiiie- 
what after this as it was followed for tw-o days, finally 
disappearing northwest cf Shanghai. 

The first indications of the strengthening of the storm 
came with observations received from the S. S. Tjibndak. 
May 3 a t  8 a. ni. when in Iatitucle 17.3' N., longitude 
117.3' E., a pressure of 750.S3 min (29.560 in.) with south- 
southwest winds, force 6, was reported. From Hong 
Kong, May 3, a t  2 p. m., a pressure of 750.6 mni (29.5,51 
in.) was the lowest of the synoptic observations received. 

There are some interesting aspects to be found in a 
study of the upper winds over these regions as the de- 
pression intensified and becnme 13 typhoon. The critical 
periocl was May 2 and 3, as the depression recurvecl to tlie 
north-northeast and intensified. Inclo-China reported 
only a few ascents before May 1, showing southeast, south, 
and south-southwest winds with velocities of 10 to 20 
k. p. h. below 1,000 m. No pilots were broadcast on 
May 2. A northeasterly current, less than 20 k. p. h., 

[Weather Bureau, Mauila, P. I.] 

backing to the northwest quadrant in the afternoon, was 
indicated on May 3. Above 1,500 m, northwest and 
southwest winds were found, with velocities of 10 to 35 
k. p. h. Over Hong Kong, there were east winds, veering 
aloft to southeast and increasing in strength, from 15 to 
50 k. p. h., on May 2 ,  to values over 50 k. p. 11. on May 3. 
On April 29, there were weak east and southeast winds 
over the Philippines. On the following days, the velocities 
increased, ancl from May 1 to 4, velocities from 30 to 60 
li. p. h. were maintained. Zamboanga, it should be noted, 
had northwesterly winds at  various levels on May 1 and 2. 
Over hlalaya , westerly and southwesterly winds gradually 
predominnted and increased in strength on April 29 and 30, 
so that on hlay 1 to 3, a definite current of air W R S  flowing 
from the west-southwest and west with velocities from 10 
to 30 k. p. 11. These data indicate that strengthening 
wincls from the southeast and southwest quadrants had 
some part in the intensification of the depression. 

Typhoon,  May 7-18, 193S.-A low pressure area formed 
over the ocPm regions north of P:ilxu, first appearing on 
Xlny 7. A definite circulation with wenk winds around a 
center and v itli prcssnre values slightly below nonnnl, 
apparently of minor importmce, best describes the dis- 
tiirbance, which moved along n westerly course to the 
Philippines. On Rlny 9 it was central over the Visaynn 
IslilIitls nnd Luzon. Tlie nest day, still n low-pressure 
area, it was moving in n northwesterly clirectiqn with a 
tendency to incline northward, the center pnssing :ilong 
central and northem Luzon. Up to tllis time, tlie lonest 
pressure reported mas 753.5 mni (29.665 inches) as the 
stomi nioved over the Archipelago. 

The morning weather mnp of hiay 12 indicated the 
center about 100 niiles east,-southesst of L4pnrri, nfter pnss- 
ing in n nortjliensterly direction ncross i?ortliern Luzon 
into tlie Pacific, this taking place n short distance nortli of 
P:ilnnan, Isaheln Pr. Durnig the night, intensificntion liad 
begun and the storm now manifested tlie strength of n 
typhoon. iln easterly movenient of rtbout 300 niiles in 
34 hours preceded a change of pnth t'o the northenst find 
then to tlie nortli (the aftenioon of hlny 14), the lntter 
change occurring near latitude 20' N., longitude 130' E. 
On hlny 16 the center was locnted not far from latitude 
24' N., longitude 130' E., from \r-hich position it) ngnin 
nioved in n northeasterly clirection, gradually inclining to 
tlie east-northeast as it disappenrecl east of fiortliern Japan 
during the afternoon hours of hlay 18. 

The U. S. A. T. M e i g s ,  enroute from hlaniln to the 
United States, was traveling along a course almost parallel 
to  that of the typhoon and north of the !enter. On May 
13 niicl 14, when the typhoon changed its course to the 
northenst and later to  the north, the ship came under the 
influence of the typhoon winds ancl seas, encountering 
henry seas and winds of hurricnne force. Of t'he niany 
observations sent to the Observatory, that with the lowest 
bnronieter reading was made, most likely a t  noon, May 14 
(the tinie of the observation could not be definitely deter- 
mined from the radiogrmn, and verification could not be 
obtained in time for the preparation of this article), when 
the ship was in l a t i t d e  19' 12' N., longitude 139' 10' E., 
the value being 29.18 inches (741.17 mm), with south- 
southwest winds, force 6. 

The pilot balloon observations macle at  PI-Lilippine sta- 
tions during the course of this storm inclicate an important 
factor in the inteiisification of the disturbance. While 
the center wns over the Archipelago, the circulation was 
not strong, due very likely to the friction between the air 
and the land. The southwest quadrant winds a t  Cebu 
and Zanibonngn were about, 15 k. p. h. and a t  the same 
time, Manila awl Aparri had east and southeast quadrant 


